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(54) TORQUE SENSOR 

(57)Abstract: 

PURPOSE: To improve sensitivity, by fixing magnetic cylinders 
to two shafts which are linked with a torsion bar, and regulating 
the rotating ranges of both shafts so that the gear teeth of gear 
parts provided at facing surfaces of both cylinders do not 
become complete facing patterns or complete non-facing 
patterns. 

CONSTITUTION: A shaft 1a which is attached to a steering 
wheel and a shaft 1 c which is attached to a steering mechanism 
are coaxially linked with a torsion bar 1 b and rotatably 
supported on a case 2. Magnetic cylinders 5, 6 and 7 are fixed 
to the shafts 1 a and 1 c through nonmagnetic sleeves 4a and 4b. 
Gear teeth 6a and 7a and notches 6b and 7b are formed at the 
facing end surfaces of the cylinders 6 and 7. When torque does 
not act on the torsion bar 1b, one half of the width of each of 
the teeth 6a and 7a faces the other. The relative rotating 
ranges of the shafts 1 a and 1 c are regulated so that the teeth 
6a and 7a do not have a complete facing pattern or a complete 
non-facing pattern. Then, the output of a detecting coil 23 is 
changed approximately linearly in correspondence with the 
rotary displacements of the shafts 1a and 1c. Therefore, the 
torque can be detected highly sensitively. There is no sensitivity 
difference with respect to rotating directions. 
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lb*^U-CWWtt^igJ*UT*5«3. ±tt«Uafl%fltt:tt 
2 |cMft 3 LTlUfegfi fcXtt 

#tf)|g 1 * y -:74a«r*«B* U *0^fll:8ffi#© 

m\ ,n 2 on«5 v 6trM^m^Mmi it^iif l io 

1 <£>RfSj 5 *i±T«»*SA**i 1 60«i^{c^iS^5pffi 
iftot^S, »2<DRffi6«:m^Rffi5i#|R]1-S 

#ft0>ttft6a .6a- fcT * ^"CJB 

r^*«B6a<D»«W-»tt. 1H^.6alH(att£8B6facZ>« 

TSnttlcO±*gIS (EBS^fll) ^tt*SHt*<o»2^y 
-:/4bS:*MRB*U *<B*JB»z^*^»3©pm7 20 
*^«H»bT*>5o £OHffi7<o±«RK:tt:, Rfg6 

*«CO*SB7a.7a-S:«?J*LTV^o LT^tL^R 
«6.70*956a.7af±* h — 5/a^<— lblH hA^dSfWH 

*^-5aWt#:^f(ifr8A.8BSrrt«H»UT*>So -Off! 

*W ( t , *lB«rP3«5.60#rtjfiati:U £fcffi#8BttMr 30 
B«»6.7^3ftS««S^-jfe«r-*u 
«*rni»6.7^*sh^«tUTBRS*bT^*. fS#8A, 

-Y AtfK «»e-&tftfcB 3 -Y ^23fiH^ Lft v 
•W-SCfclCJ: 9«#8Attn«5.64:, 1S#8Bf2R1$6,7 

^LT. »«3B-&tftffl = W^23^«RfB6<0*aJ6aiR 

-t-awESrisa-t-So "tcotitb. ±mna%:mm^x 4 0 

h-^a^-lb^SCttSi:, RfS 6 0#gf56a <b R© 
7^JWB7afc©*mifB«^fSfl:LT. «**^&ffl=i>f 
^23^RjBUfc«JE^e> h — ->ay/<- IblCfEffl Lfc h 

<h r ^> a =>f ^23 1 zm&-t zmj£<o*$z 

ttt. *8Hfc:**i-J: 5 ICR® 6 £ 7 £<Ptt#(BNEAttti: 
iot*bS, o*!K Rffi6(0#gl56ai:RfS7 0*a5 

7ai*s^rftTfc5«a*iafcA*pfc*ii^Twa-*-a« 

ffittVp T>S/J> t ft £0 * fc#a56a fc 7a fc dSflMHO 1/20 
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«»nt^«T ^*5ir ^-c«a-r*mBE«vr t ft 

ttflftlEWEVp # S <£ «9 ^Vq Vt £ J: 

i:»6tT, ai*o***ai3-f/P23fcfia-*-a«BE^* 

H^*fcBHiiLT*«^*ffl3^^3fc«a^S« 

L*>U ««Jfe-&«ttl = -f/^23Jz:»a-t--5«iEtt. R1S 
6 0#gn6a^ RfS 7 ©lWB7ai: L^^ftiXf^ 

tt, jB8Ht^-f<t5^«»j|g^tfta=i^/U23^Bia« 
E^^J«ftLT^T««fe**Ul3>f/P23^»a-*-* 

TRfS 6 0#^6a<b RfS 7 0#gP7a<h ^#PWf&7^ft 

23^jBiai-*«Eoas^*3&s h rt^ ir Hol >T 

•ft0tfttti«*jWi&o< o Hift, «#EHK**^J:0 

«*ji^tftm3^/i-23{3:«at-s«ffi^^k*^*fto 

< ftOSMfi^^-y v^s»< ft^<h^5Pp^ 5 fe^o 
*^JwUr^^attfl:»^*l,|g2^Rffii:, MIEtt 

©nut, «nEJBi i »2^nffifc«*iai64:«ij«^< 

*r*EIU/taWftft:»«)JSl<D«fl:i:, SWB»2 . ft 3 (D R 

n*<h«^ wiE»2 f »3**op3«io#rfiir*«i«» 

TV^ft^^^fi, P5RflS^»SB^#i|B^BSl/2^»^d s 
ft S«<BSr^* ft^IeltettHtciaW Ltfc6r 



(3) 



#^¥7- 2 14 3 3 



mm) 

*>3 >v<— h/i^j&JftUBLT^fctM*^ #*S<OS§l/ 

a h/^ it h &mmmz&mx$ z> Q 

mmmi 

mm mmtzw) \^\±mm.w<Dmi^])-^A^^ 20 

H*U t«)*WIK«tt#^e»ft8J|il i J|20R«5 1 6 
SB 1 <£>RfS 5 tt±T»**5A*» 1 Ott^lcSiE^sp® 

fcftoxv^s. jB2on«6tt»i<Dn«5i»rt]-t-s 

•fcfiJSSe^W— *S©#»^»«6a.6a"-*M*lft«r 

6a.6aBB<^ffl^ffl6b<Oi|B-+fe J: 9 ttWuKK »«S^T 

Tffi(ttlc<a±«tt (BBtfll) W±^t£fl:£>»2*y 30 

«r**H*LT*>*. CKDRffi 7 ©JdMktefi, RH5 6 
fc#J*Lfc1MB6afcM-HB. RJ— D > W— tTy 
^-e#ift^#g|57a f 7a*"S:^UTV>e o ttT, Ctl 
e>Op3fS6.7«. h — >v<— ibid YM1MtmL>X 
^ft^imXK. Rffi6tf>#ffi6a£R«7<a#la57a£ 

»20 (b) (C^-f^D<*if6^feW<7)ISl/20S$W 
/2SP5J--e*HRli--<< RfB6.7(0*/r^)ffl^|fi]flr«*S«) 
TV**. 

±»«flaOT«*^±^^igft(ilWUfctt:«C0 40 

fi. RfS 6 Xfl 7 <Z>#ffi6aXte7aO#«^feO¥#<0* 
SfcTtti, T««lla f lcdSffi*f!eI<BBriB(r3B56Sttrt^ 
5 0 

19, * h^9^ h^^rtttl0^A^rV4lftNHniw^ so 



mint. ±i®miabT&mcb<ontt®mm&±$ti 

CMlfc h/i^irvim, h-^ 3 lb 
l:h/^^Lt^*^»^l:il 120 (b) 
-t«t5tw. n«6<D*ffl6ai:n«7^««7ai:ds. 

it, ^^^(cjo^ra«c^«ittj=i>r/u23{rRiS-r 

5 «JEf*SB 8 0 ic^-f ffi»IiHB^ A R fc*s it 6 SJEEVr t 

ST, ±ffl#la**iHJw^||JS^W^rf&3ic|piteS^: 

*-flWB**fc»frf4. 120 (a) t^-«D<#a$6a 
^$c«F*T|Rj^»tbLT, #ffl6at7a^dS-t<D*«^8feW 

r^ffi(r^V>T«M^«a = -Y/U23^Rfi't--5 

±»«flatJSlHfc«i-^^«F*lftJwia<BS* 

*T?#»**fc»*tt. 120 (c) ^-«n<#«6a 
*S*»*fljJCfWbL-C. #«|56afc7a^dS-t<D««-+jSfeW 
03/4^>S*"+&3W/4gf5^T*rf6]-rsr ir^ftS. 

r^^ffi|C^tNTKSCiS^«IUi=r^/U23l^je-r5 
©JEttft 8 0<Dffi»IHfeflS S 121*5 JtS«EEVs i: ** 0 

o*9«»6a.7a©««0— «^S2l^|J:itrtiU-C 
h/l^**f1MH LTl/v5e^»£^ Rffi6.7tf)#«B6a.7a«: 

MmmnrnzttisX, Mzn&rzm 

{-^«@^ Lti n R{^5 , 6(w«F*s 5 4: >i 

LXt>5o *^:«ttft:<ORfB6.7t2:»^S^jSfe4:*or 

^ >r /U23a^r % ft mm 2 o^^^a = -r /i^23b 
-t&zmm lt ^ 5^M«^M^fi^ 1J2 

i:SaS8*tt, */t»i.»2 0J8»i|MB»i2.i3fl!)HA* 
, ft 2 ODiK«3&&lfta=i^/U23a.23b*^ L 
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S»*«»12 # 13<Offi*pflS^12a. 13ali, ffl 3 <D^ftiir|g 
SHOE, :ftA*J«^+, -*#»«£*LT^6 0 SStt 

160ttA*«ffi:Sa«**tT^*. tt«*150>ttA;&* 
^«E«ibfP$SHS:S«)e*3|!i«E-Vi £A^ LT*5 

*WEV2«rA*LT^So Jt*»15, 16©#a**?-f± 
*-TI§»gi70>-\ teA*^£#«N*S*iTi^S. 

h/^iryfolf^^tSo XSSll^X 10 
fflttfW- J: 5 aUE4tft3^ a^i JktWBl 2 arouse 

tftffl a /u 2 3a , 23b«&£ Ufc«*#4R«5 , 6&tf6 . 7in 

jSS56a£ Rffi 7 ^««7ai OS^Bf«dSJ||JP/X»4«* 

fc ft 9 , mi . * 2 Ottft^^W 3 -f MZa . 23b\-&m 
-r5«JEE^#</Xfi/>S<fte e ^*ili#LTRffi 20 

5 1 6 ioasftjB^n^-efcs^fe, ummm^^f^ 

2lfcW«^*«JBi-**ft*. * /dSEHiittWW 13.12 
Offl*«R^13a.l2aO|±l*X.Y. EP^i? ^ft^tel^— A 

LT*Ji!9X«*T!9 0iEi»Li.L2^ft^o 4*5, MM 
-h#tw <£ 9 P3«5.6ft«n«6.7«>ai4airfr!&S*ft 

So 

MfZAt) hA^tt, SMHftt^ X o TAPXL^itHlte hA^fc 30 
±oT**S36*6. «»ttiWU«iH»13.l20*^^ttj 

*urrtte>^*»it«*i3a2^#sj&s*L^u^ 

tt. SS»i«i|B«l4JcA*Sti/5^e>Silblti|!g»uoa* 
tt*J:ft!K *om**s*bHE»15.16fcAAaF*t*. J£ 
Ife«i5.i6fcra:£iti«i£-Vi f V2dSA**ttT^5^e>, 
H:««15.l6om*tt-Vi .Vziftfl, ^-T[UKl70dJ^ 
fc££ffi®EMVJ*Si 6 0tc^-rSSH«BEVi ,Vz t offiSB 

[JK2H] 



} 




L*»6 (w, ttX&frlfttU = /^23a , 23bXtt««t«= 
»12j3©Hi*fc*#ft*jMfet. JtllMMMl40ttl* 
f4160ffl**s*#<ft8, ^TISI6l70e*«EEllV*JJB 

6 Hfc:9^tt*ktti£* urak»S:«tti-* r t t-ft 9 , 

U V *-ffta^*0«*|*£|* ffla ^ /U23a , 23b^ttK 
ft*5, n«6JO«*«6b.7bf4^ic|Jlfet'*h»*-efc 
£A±#i£Lfc<fc 5 lc*»MJwJ:lx« % ffi*ft«iS^ J: 9 
ofe&JBdS4<tilfc7-f-y>^*:Afffc4U#*. * 

[■s^a^ftnn] 

o««lsIK<D[IJI»ia> *5HttAAh^itytHiA 
£oM«*^-r«rtteL m7l2lfi#g|50^fpiffi^co^>fb 

m s ■oflMBCMde * ««us**ia =* -f ^oimhiee 

la ±g|5^ lb h->3^- lc Tasftlk 

5,6,7 R«L 6a ,7a ®g|5. 6b, 7b «J4cSl$, 8A, 

8B IS*. 21 «Ifi^^/K 23 **t*tett 
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